ABSTRACT: Physiographic factors along with edaphic conditions play a crucial role in establishment of plant species throughout a region. Identification of the most effective factors is of high importance in sustainable management of a forest ecosystem. This study aims to investigate the relationships between understory vegetation and some environmental factors in natural forest ecosystems. This study has been carried out among the Fagetum orientalis communities of Ramsar Region, located in the north of Iran. For this purpose, 105 releves were sampled by a randomizedsystematic method throughout the study area, using the Braun-Blanquet scale. Physiographic parameters such as elevation, as well as slope and orientation were measured. By identification of the herb-layer vegetation contained in each sampling, vegetation composition and cover abundance of species were separately identified. Then, the aforementioned properties of soil were entirely measured in the taken samples. Cluster analysis and detrended correspondence analysis have been applied to classify the site. Moreover, in order to determine the relation between species composition and environmental factors, canonical correspondence analysis was used. Results showed a significant relation between distribution of plant types and environmental factors. Eventually, environmental factors including slope, orientation, silt percent, pH, organic matter and soluble phosphorous were among the most effective factors in establishment of Hedera pastuchowii, Solanum kieseritzkii, Oplismenus undulatifolius, Sedum stoloniferum, Rubus hyrcanus and Saxifraga cymbalaria species.
INTRODUCTION
One of the main objectives of silvicultural management is the sustainable utilization of natural resources, often strived for through close-to-nature forestry. However, to support the socio-economic functions of the forest ecosystem, the conservation of stable and productive forests with diverse tree species must be ensured (Mölder et al., 2006; . The effects of environmental variables on plant communities have been the subject of many ecological studies in recent years (Pinto et al., 2006; Naqinezhad et al. 2008; Ramirez et al., 2007; Mahmood and Athar, 2008; Lepetu et al., 2009; Kord et al., 2010) . Effective and appropriate management of natural resources cannot be provided without a comprehensive scientific recognition. Therefore, ecological study of present resources, as well as the environment can establish a proper equilibrium between forest production and logging (Gueu et al., 2007; Igwe et al., 2008; Mataji et al., 2009 ). As plant coverage exposes different environmental factors such as microclimate, soil, light and physiographic properties, the direct measurement of these factors needs a costly plan (Daubenmire, 1976) . To overcome this issue at low cost and within a short time, determination of ecological groups throughout a region is applied (Meilleur and Bergeron, 1992) . In other words, plants reflex a complex of environmental properties, including climate and soil variables (Ellenberg, 1992) . By direct identification of plant communities, it is strongly possible to detect the dominant conditions on the forest, plant species with similar ecological needs, as well as the plant community itself (Hassanzad Navroodi et al., 2004) . Identification of homogenous sites according to the plant coverage involves a highly attentive process which eases the further studies (Spies and Barnes, 1985; Pourhashemi et al., 2004) . Ordination and classification are effective techniques for multivariate analyses of community structure in vegetation ecology (Zhang et al., 2008) . Plant communities are separated from each other based on indicator species in combination with a distinctive floristic composition . Upon the recent studies, soil variables are among the most important factors of site in classification of plant communities (Archambault et al., 1989; Zahedi Amiri and Mohammadi Limayi, 2002) . The herb-layer vegetation grown throughout the ground of the forests have a short lifetime and fewer changes towards the environmental factors; therefore, they normally report more logical results in classification of forest site especially during the high condition varieties (Schmidt, 2005; BernhardtRömermann et al., 2007; Karimzadegan et al., 2007) . Herb-layer vegetation contributes significantly to ecosystem functioning in forests (Augusto et al., 2003) . Moreover, tree and herb layers are favoured in silviculture, as long as herb-layer vegetation does not compete with tree regeneration for light, water and nutrients (Morris et al., 1993; Coll et al., 2003) .
Hence, according to the importance of aforementioned items, this study aims to provide the following goals using study of herb-layer vegetation and edaphic conditions:
The most crucial soil factors and site parameters are identified using investigation of the relationship of herb-layer vegetation and physiographic and edaphic conditions. The species with similar ecological needs are identified.
MATERIALS AND METHODS

Study area
This study has been carried out throughout the beech (Fagus orientalis Lipsky) communities located along the northern facing slops of Ramsar forest (Fig.  1) , at an altitude of 1000-1300 m a.s.l., in the north of Iran (36° 49´ 26'' N latitude and 59° 30´ 28'' E longitudes). The dominant soil type of the area is acidic and forest brown classified within the Dystrochrepts groups. Average annual precipitation is 1200 mm and the mean annual temperature is estimated to be 15 ºC (Samghabodi et al., 2004) . Fagetum hyrcanum has been detected as the dominant community and Fagus orientalis, Alnus subcordata, Carpinus betulus, Geum urbanum, Asperula odorata are the most frequent tree and herb-layer species.
Sampling and analysis of data Herb-layer vegetation
In order to sample the plant coverage using the minimal area method in the recent study was identified (Mataji et al., 2007) and 105 releves were sampled using a randomized-systematic method. Firstly, physiographic parameters such as elevation, as well as slope and orientation were measured by means of Altimeter and clinometers, respectively. Then, by identification of the herb-layer vegetations contained in each sampling, presence percent of species were separately identified. Geographic orientation was quantified by the following correlation to be applied in multivariable analysis (Fu et al., 2004) :
Where, A is the azimut amount of the orientation. Also, for identification and classification of vegetation cover, the method of Braun-Blanquet (1932) combined abundance-cover scale was used.
Soil
Due to a mutual relation between the plant communities and soil properties, the whole samples were taken of 0-30 cm depth (below the organic layers).soil properties, including texture, pH, soluble calcium, soluble magnesium, total nitrogen, phosphorous , soluble sodium , soluble potassium and organic matters were measured in laboratory. The aforementioned properties were respectively measured by hydrometer method, pH meter, Titration with soluble EDTA method, Kjeldahl method, Olsson method, flame photometry and finally Walkley-Black method.
Statistical analysis
Cluster analysis was applied to determine the ecological groups. This is a collective classification method which initially measures the distance matrices between the sampling plots, then select and compound two groups among the tested groups. Sorenson method and Flexible beta have been applied to measure the Archive of SID www.SID.ir distance between the sampled species and combination of the groups, respectively. In order to select the optimized number of clusters, Indicator species analysis was applied. Sample plots were also ordinated based on species composition and abundance using detrended correspondence analysis (DCA), (Hill and Gauch, 1980) . The relationship of plant coverage and measured environmental variables were then identified by canonical correspondence analysis (CCA). In this manner, the location of the taken samples was measured towards the variables in a coordinate system and using a factorial system (Hassani Pak and Sharafodin, 2005) . In other words, this method shows simultaneously the environmental variables and distribution of plant species (Ter-Braak, 1986) . The length of vector in each axis reports the correlation between the axis and the related variables. The longer the vector, the higher is the correlation level. Using the KolmogorovSmirnov test, the normalization of the variable distribution is investigated. Multivariate analysis of the species is also performed by PC-ORD version 4.14 (McCune and Mefford, 1999) . In addition, SPSS, version 12.0 is applied to study the correlation between the variables.
RESULTS AND DISCUSSION
Using cluster analysis, forest ecosystem was classified into different groups. Dendrogram of the cluster analysis is shown in Fig 2. The samples with similar floristic composition were arranged beside and separated from other sampling parts. The results showed that 3 clusters are greatly suitable for analysis. Figs. 3 and 4 show the ordination results of the detrended correspondence analysis of all sampling plots in the first 3 axis. As shown in the same Figs, sampling plots of first group are located in the negative part of the first axis of diagram, whereas the second group is placed in the positive part. This is mainly due to the difference in site conditions of the aforementioned groups. The highest evaluation reported for 11 th. and 24 th. sampling plots contained in 1 st. and 2 nd. groups, respectively. The both mentioned 100  75  50  25  0   P1  P50  P103  P13  P63  P49  P69  P64  P81  P82  P70  P91  P11  P12  P96  P4  P52  P53  P23  P77  P42  P45  P65  P6  P19  P21  P87  P40  P25  P46  P72  P26  P58  P35  P98  P18  P41  P24  P94  P32  P55  P37  P68  P85  P44  P38  P62  P90  P7  P16  P43  P17  P8  P54  P69  P60  P75  P39  P61  P51  P67  P95  P80  P71  P84  P79  P105   P11   III sampling plots are the particular definer of two groups (1 and 2) with entirely different edaphic and environmental conditions. Moreover, sampling plots of third group located in the central part of coordinate axis inclined towards the positive sections of the second and third axis. Canonical correspondence analysis is applied in order to investigate the relation of environmental factors and plant coverage. Eigenvalue of 3 axes were 0.27, 0.19 and 0.13, respectively. The first axis has shown the positive (0.296) and negative (-0.69) correlation with pH and slope factors, respectively. Second axis had a relatively high positive correlation with elevation factor. In contrary, the same axis showed a negative correlation with organic matters. However, the same positive and negative correlation has been reported between soluble potassium and silt content in the soil with second axis, respectively ( Fig. 5 and Table 1 ). Fig. 5 reveals that the establishment of Hedera pastuchowii, Solanum kiesereritzkii located in the negative parts of the first axis were mainly affected by region slope and tends to the high slope grounds.
Oplismenus undulatifolius, Epimedium pinnatum and
Fragaria vesca in the positive section of the 1 st axis were located in the soils with higher pH levels. Potassium content in soil is considered as the most substantial factor in the presence of Sedum stoloniferum and Rubus hyrcanus. However, elevation from the sea surface was reported as the crucial factor in the growth of Saxifraga cymbalaria and Primula heterochroma. Dryopteris filix-mas and Cephalantera longifolia were observed in the forth quarter in the orientation of soluble potassium (K) and organic material (OM) axes (Fig. 5) . Among the soil properties, soluble phosphorous had the highest correlation with the negative part of the third axis. Also, it was reported to have a high and low negative value in the third and first axis, respectively for Cephalantera longifolia located in the forth quarter.
In general, the species grown within the 1 st. , 3 rd. , 4 Int. J. Environ. Sci. Tech., 7 (4), 629-638, Autumn 2010 Archive of SID www.SID.ir was detected between the silt and sand percent and pH, soluble potassium and total nitrogen (Table 1) . Although, soluble phosphorous showed a sole positive correlation with soluble sodium (at 0.01 level), slope factor is greatly affected by soluble potassium and Magnesium (at 0.01 level) (Table 1) . Table 2 shows that soluble Magnesium has a positive correlation with Viola odorata, Sanicula europea, Tamus communis, Cruciata taurica. Epimedium pinnatum, Cruciata taurica, Fragaria vesca and a sole correlation were reported between slop factor and Carex digidata ( Table 2) .
CONCLUSION
Identification of the homogeneity throughout the site is of high applicability in variable sciences in order to simplify the further studies (Pourhashemi et al., 2004) . Analysis of plant coverage, as well as identification of ecological groups is the most suitable and accurate method in site classification. Since, plants are considered as the most appropriate definer and factor in the classification of the site, determine of homogenous groups of species is of high accuracy (Spies and Barnes, 1997) . Moreover, soil properties play a crucial role in this purpose (Archambault et al., 1989; Niepolla, 1993) . The aforemention ed classifications can be also applied to the samplings in soil studies, as well as investigation of the relation of ecologic variables (Pourhashemi et al., 2004) . Correlation results showed that Sanicula europea, Tamus communis, Cruciata taurica, Epimedium pinnatum and Fragaria vesca had a key correlation with pH of soil. However, Cephalantera longifolia and Oplismenus undulatifolius showed a correlation with Na, P and Ca and phosphorous, respectively. Zas and Alonso (2002) reported that D.cantabrica and Erica sp. is correlated with pH of soil; L.postrata and D. cantabrica species with low amount of soluble phosphorous (P) and Erica sp. with low amount of soluble Ca and Mg. the presence of these species is highly affected by the aforementioned soil parameters respectively. Aubert (1987) ; Carlile and Bedford (1988); Harig (1987) proved a correlation between the Erica sp. with high amount of pH and Ca. Canonical correspondence analysis showed that silt percent, organic matter, soluble phosphorous and potassium are among the crucial edaphic factors. Ruggiero et al. (2002) demonstrated that clay and silt percent, pH, K and aluminium play a key role in the establishment of some of the plant species in Brazilian forests. Heydari et al. (2009) reported that organic matter, pH, total N, silt percent and saturated moisture are among the important factors in distribution of the species throughout the western Iran. However, found that clay percent, total N, phosphorous, OM and commutative cations are as important elements in distribution of species in the forest of northern Iran. Results showed that among the physiographic factors (slope, orientation and elevation), the first two are the most important ones in the establishment of Hedera pastuchowii, Solanum kieseritzkii and Saxifraga cymbalaria. According to Heydari et al. (2009) , elevation factor is highly effective in establishment of Galium verum and Bromus tectorum. Baruch (2005) and McNab et al. (1999) identified elevation as the most important factor. Each species has a relation with the ecological and physiographic conditions and soil properties, therefore, the obtained results are applicable just in the similar regions. Using multivariate analysis and also due to the high accuracy of the mentioned methods in analysis of the effects of environmental factors on the plant coverage, understanding of the complex relations between the species and the en vir on men t become easier. Even tually, environmental factors including slope, orientation, silt percent, acidity, organic material, soluble phosphorous were among the most effective factors in establishment of Hedera pastuchowii, Solanum kieseritzkii, Oplismenus undulatifolius, Sedum stoloniferum, Rubus hyrcanus and Saxifraga cymbalaria species.
